The authors attempt to make a contribution to the research into the validity of the efficient market hypothesis on the Johannesburg Stock Exchange by investigating the market's reaction to dividend announcements. Evidence is presented that the efficient market hypothesis is not invalidated as traders on dividend information are not able to generate returns which are significantly different from the return generated by the market portfolio. It seems that the market is not sophisticated enough to distinguish between good and bad news as both portfolios yield either positive or negative abnormal returns. In quite a few cases investors holding a bad news portfolio were better off than holders of a good news portfolio. These facts suggest that the market is probably not reacting to dividend information but to the underlying earnings information which is simultaneously released. These results were obtained by applying the conventional techniques for announcement studies and it is obvious that this methodology should be refined and improved and further adapted to local practices in order to be able to give conclusive answers.
Introduction
In recent years a major controversy has formed in finance literature about the empirical evidence of the information content of dividends. Quite a few studies lend considerable support to the position of dividend non-triviality, while on the other hand the work by Watts (1973) for example, presents evidence of the triviality of dividends. In South Africa work by Knight & AffleckGraves (1984) seems to support Watt's thesis.
Because of the close proximity of companies' earnings and dividend announcement dates, the dispute has centered on the identification and control of contemporaneous earnings information.
Research into the information content of dividends is part of the efficient market hypothesis research. This hypothesis posits that the market provides accurate signals for resource allocations -i.e. a market in which firms can make investment decisions and investors can choose among the securities that represent ownership of companies under the assumption that security prices which at any time 'fully reflect' all available information is called 'efficient' (Fama, 1970: 383) .
The primary purpose of this study is to offer further evidence about the validity of the efficient market hypothesis on the Johannesburg Stock Exchange (JSE) by estimating the speed and accuracy with which market prices react to dividend announcements. The results of this study may confirm or invalidate Knight's (1983) conclusions about the information content of earnings.
The hypotheses
The share price of a company can be defined as the expected value of future cash flows. Changes in share prices can be understood as being the result of changing expectations. If dividends have information value, the information contained in the dividend announcement must be able to change the assessed probability distribution of future cash flows. In other words, if dividends have information value, it should find expression in abnormal share price performance around the announcement date. Therefore, the central hypothesis tested can be worded as:
Ho: the abnormal return generated by a share for which a dividend was announced is not significantly different from zero for the period spanning the announcement date, against: H 1 : the abnormal return generated by a share for which a dividend was announced is significantly different from zero for the period spanning the annoucement date.
The null hypothesis states that the market expectations are not altered by the information conveyed to the market by means of a dividend announcement, while the alternative hypothesis posits that dividend announcements do change market expectations.
In addition to the above hypothesis, it will also be tested whether the market is able to differentiate among the size of dividend changes in the sense that larger dividend changes result in high abnormal returns. The hypothesis to be tested is:
Ho: the abnormal return for a share for whi~h ~_larger dividend change was announced is not s1gmficantly different from the abnormal return of a share for which a smaller dividend change was announced, against: H 1 : the abnormal return for a share for which a larger dividend change was announced is significantly larger than the abnormal return generated by a share for which a smaller dividend change was announced.
A two-stage regression approach was applied in order to determine the incremental information content of dividends over earnings and vice versa.
Research design

Sampling procedure
The initial population consisted of all companies listed in the Industrial Section of the JSE that declared a yearly dividend over the period 1 January 1973 -31 December 1984. Companies that did not pay out a dividend each year were excluded from the analysis because the FamaBabiak (FB) model, which was used for predicting expected dividend changes, contains lagged variables. It is therefore imperative that an uninterrupted datafile is available. Moreover, multiple regression with nonsynchronous data may cause the ordinary least squares estimators of the regression coefficients to be biased and inconsistent.
Extraordinary dividend announcements were excluded from the sample as the underlying event has nothing to do with the normal range of activities of a company.
Simple random sampling was applied with the result that each dividend announcement in the population had an equal chance of being chosen. Stratified random sampling was considered but rejected as the criteria for stratifying the population were not obvious. Stratified sampling requires strata characterized by homogeneous income and dividend data. As the data are collected over a considerable period of time, it is questionable whether those strata remain homogeneous over time.
A sample was drawn from a population of 1122 dividend announcements during the period 1 January 1980 -31 December 1984. The dividend data for the period 1 January 1973-31 December 1979 were used for estimating the FB regression parameters. The final sample consisted of 190 dividend announcements for 143 different companies. This means that 55% of all shares listed in the Industrial Section of the JSE and 17% of all dividend announcements in the population are included in the sample.
Price-relative returns and market returns
Price-relative returns were calculated by means of the following formula:
S.-Afr. Tydskr .Bedryfsl.1987 ,18(4) R;,, P;,, -P;,,_1 + DIV;,, + ED;,,
where R;,, = ex post return on share i over period t; P;,, = closing price of share i at the end of period t ; P;,,_ 1 = opening price of share i at the beginning of period t ; DW;,, = adjusted dividend for share i over period t; ED· = equivalent dividend for share i at the end of ,.,
Equivalent dividends are needed for cal~ulating correct relative price returns that take into account changes in the capital structure of a particular company such as capitalization issues, share splits, share consolidations and rights issues. In this respect the interested reader is referred to the work done by de Villiers (1980: 61-72) and du Plessis (1984: 67-73) . Adjusted dividends and EPS figures were calculated in order to make figures of different years comparable.
The market return consists of a price-relative return and a dividend yield on the market portfolio for a particular period of time and is defined as:
where R = ex post return on the market portfolio over m,t P eriod t · PI = market price index value at the end of The market indices used in this study are the JSE Actuaries Industrial Index (capitalization index) and the JSE Actuaries Dividend Index. Both indices were retrieved from the University of Stellenbosch Graduate School of Business (USB) financial databank.
The market model
As information content studies are concerned with information variables that relate to an individual company, overall market effects have to be eliminated from price-relative returns and these returns have to be adjusted for the risk level of a particular share. '!11e model widely used for calculating residuals of nsk· adjusted abnormal performance is the market model. Mathematically the model is of the following form: R;,, = a;+ J3;Rm,t + E;, 1 (3) where a; = intercept of the regression line for com~an_y i; 13; = slope of the regression line for company i which ts a proxy for the risk level the share has to bear; E;,, = residual return for share i in period t which is a proxy for the abnormal performance of share i in period .' · .
The model is not supported by any theory: tt simply postulates a linear relationship between the return on a security and the return on the market. In order to determine the equilibrium return the regression is run between R;, 1 and Rm,, for a period which is different from the period under examination. The assumption underlying this method is that the slope and intercept term are constant over time. Abnormal return is thus defined as:
e;,, = R;,,-(a;+ Ji;Rm,1
where all symbols are as defined before.
However, some difficulties may arise with the application of the market model. Returns are not normally distributed; instead they are distributed symmetrically, but the empirical distribution has tails which are heavier than those of the normal distribution. However, as long as the distribution is symmetrical, the least squares estimators are unbiased and consistent, although inefficient (Raes, 1984: 13) .
As already mentioned, the coefficients of the market model are estimated for a period different from the period under examination. In this respect both the choice of the benchmark period and the interval over which the returns are calculated are interesting issues. Concerning the interval, Boshoff (in Affleck-Graves 1983: 29) found that different return intervals yielded different betas and that shares were ranked differently in terms of risk depending on the interval used. After some experimental runs it was decided to use a biweekly interval and estimation period two years before and two years following the examination period, i.e. 31 weeks around the announcement week. This implies that approximately 104 data pairs were obtained for the estimation of market model coefficients.
The estimation of market model coefficients may be subject to bias which is attributable to the phenomenon of thin trading for quite a few shares in the sample. Scholes & Williams (1977) and Dimson (1979) dealt extensively with the problem of beta-estimation from non-synchronous data. Scholes & Williams (1977: 310) report that in the particular case of non-synchronous trading both alphas and betas are biased and inconsistent. Securities trading very frequently or infrequently on the average have ordinary least squares estimators asymptotically biased upward for alphas and downward for betas. Neither Dimson's Aggregated Coefficients Method nor Scholes & Williams' methodology is applied for adjusting the market model coefficients, the main reason being that the data required for calculating adjusted betas were not available at the time the research was done. Instead a more drastic way of dealing with the problem of overestimated alphas and underestimated betas was followed. It was assumed that the limit value for an adjusted beta equals one and that the limit value for an unbiased alpha equals zero. In other words, abnormal returns are measured as the difference between the actual share return for a particular period and the market return for the same period: e;, 1 = R;, 1 -(~; + P;Rm,,)
It is clear that the abnormal return defined by formula (5) is not adjusted for risk. For each portfolio that will be formed two Cumulative Abnormal Return (CAR) values will be calculated: one risk-adjusted CAR and a CAR not adjusted for risk.
Cumulative Abnormal Returns
A major concern in an event study is to assess the extent to which the share price performance around announcement has been abnormal, i.e. the extent to which the share returns were different from the equilibrium return as predicted by the market model.
For each time period an average residual for period t can be calculated over the total number of dividend announcements in the sample:
where AR, = average abnormal (residual) return for period t, relative to the announcement week; n = number of shares/announcements for which an abnormal return could be calculated in period t and all other symbols are as defined before.
In order to be able to draw meaningful conclusions, it should be tested whether each AR, value is significantly different from zero or not. To do this a t test was constructed and it was assumed that the average returns are drawings from an approximate normal distribution:
where tAR = test value for AR,; sAR = standard deviation ~f AR, and all other symbols ~re as defined before.
However, some problems arise with the calculation of the standard deviation sAR. Jaffe (1974: 98) posits that the residuals of different ~hares in a given period are correlated, e.g. because they are in the same sector. The cross-sectional differences among the different shares induce dependencies over time in the AR, series. In order to take these dependencies into account, the t test statistic should be adjusted.
The Crude Dependence Adjustment (Brown & Warner, 1980: 251) was applied as it takes into account cross-sectional dependencies in the security-specific performance. The standard deviation of week t average performance is estimated from the values of the average performance measures in weeks -35 through -16 relative to the announcement.
For estimating sAR, the shares for which an abnormal return could be calculated were looked up and a portfolio containing the same shares was formed for each time period -35 through -16. An AR, value was calculated for each period resulting in a set of 20 AR, values. The standard deviation, with 19 degrees of freedom, is calculated from (Brown & Warner, 1980 where all the symbols are as defined before.
The t test statistic for abnormal performance in week 0 can be written as:
The t test statistic for abnormal performance in the where all symbols are as defined before. In order to get an idea about the performance during the period under consideration CAR values were calculated from
Examining the CAR of a portfolio is a way of determining whether or not the values of the average residuals, starting from the week of cumulation, are systematically different from zero.
Classification schemes of dividend information
Classification schemes of dividend information can be distinguished in two main classes. On the one hand there are the so-called naive classification schemes implying that all dividend changes are unexpected. In this paper two different naive classification schemes will be used.
On the other side of the spectrum one finds the classification schemes that try to take into account market expectations. Here it is assumed that the market participants are more sophisticated and are able to assess market-related and company-specific information accurately. The FB dividend expectations model was used in this study.
S.-Afr . Tydskr.Bedryfsl.1987, 18(4) Classification schemes based on Fama-Babiak residuals Fama & Babiak (1968 : 1132 -1161 ) studied the determinants of dividend payments by individual companies. They explained dividend changes in terms of earnings and past dividends. The FB-model is of the following form: !l.DW;,, = a.;DW;,,-t + j3;EPS;,, + -y;EPS;,,-t + E;,, (13) where E;,, = error term which is a proxy for the unexpected change in dividends; a;,13;,'Y; = regression coefficients and all other symbols are as defined before.
The observed error term, e;,,, is defined as
where !l.DW;,, = real change in dividends; !l.DW;,, = change in dividends as predicted by the FB model.
Econometric theory assumes (Gujarati, 1978: 40) that the error term is uncorrelated with the explanatory variables. This implies that E;,, represents that element of dividend changes which is not explained by previous year's dividends and earnings and current earnings.
As the FB model was developed for explaining the determinants of dividend payments by individual companies, a time-series approach would seem appropriate. In this situation however, a time-series approach was not feasible because only six observations were available. Therefore it was decided to run the FB model on a sectoral basis. This cross-sectional approach allowed for a larger number of observations per regression relative to the traditional time-series approach.
The sector per sector regressions for 'Engineering' and 'Electronics' turned out to have insignificant F values. Therefore it was decided to run an all-sector regression which was used for predicting unexpected dividend changes for companies in the 'Electronics' and 'Engineering' sectors.
According to the sign of the error term of the FB model, announcements are classified into 'good' and 'bad' news. There exists a probability of misclassification due to the inherent noise in the FB regression model. As suggested by Kwan (1981: 196) , a remedial treatment for the noise problem was decided on by constructing a filter using a 95% prediction interval. If a particular e;,, value falls outside this prediction interval there is only a 2,5% probability that the announcement is misclassified.
Classification scheme based on the size of the relative dividend changes
A justification for a naive classification model is derived from the 'reluctance to change' assertation which states that managers do not change dividend payments when they have good reasons to expect a significant negative change in the future prospects of the company, Generally, a naive dividend expectations model is written as:
F'egure 1 Oassification scheme for relative dividend changes
An increase in dividends should signal a favourable change in management's expectations, whereas a decrease in dividends is likely to indicate a pessimistic view of the company's prospects.
Relative dividend changes were calculated in order to solve the scaling problems and those relative dividend changes were grouped per financial year. As shown in Figure 1 , the relative dividend changes follow an approximate normal distribution. For each year upper and lower limits were calculated so that the lower 20% of relative dividend changes are considered as signalling bad news, the middle 60% are considered to represent normal, i.e. expected, information, while the upper 20% send good news to the market. Three different portfolios were formed, one set of portfolios for the all shares group, one set for the frequently traded shares and a set for the infrequently traded shares.
Classification scheme based on the relationship between relative changes in dividends and relative changes in EPS
Criticism can be passed on the naive classification scheme as it does not make any attempt to separate the potential confounding effects of dividends and earnings announcements. From the point of view of efficient market testing it is irrelevant whether abnormal returns could be generated by trading on earnings information, dividend information, or both. Any consistent abnormal return generated over a long period of time would lead to a rejection of the efficient market hypothesis. As this study deals with the information content of dividends, it is important to isolate the information effect of a dividend announcement from the earnings announcement effect. This is not easy as most dividend and earnings information is released simultaneously.
It was attempted to control the earnings information in a way suggested by Pettit (1972: 998-999) , but unfortunately the resulting number of dividend announcements in each portfolio was insufficient to be able to draw statistically meaningful conclusions.
Instead a classification scheme based on the relationship betwt!en relative earnings changes and dividend changes was developed. Good news is said to be sent to the market if the relative changes in dividends are greater than the relative changes in EPS. It is assumed that if management is prepared to increase the 191 dividend with a percentage which is higher than the EPS increase, it is a signal that management is confident about the future prospects of the company and that management expects earnings to continue to increase in the coming years. Bad news is sent to the market if the relative change in dividends is smaller than the relative change in earnings.
Two-stage regression analysis
Attention was already drawn to the fact that it is very difficult to separate the confounding information effects of dividends and earnings as both pieces of information are released simultaneously. Therefore it was decided that another research perspective, different from the CAR approach, would be appropriate for assessing the informational content of dividends. In theory a twostage regression approach permits the determination of the incremental explanatory power of dividends over earnings and vice versa (Beaver, Griffin & Landsman, 1982: 27) .
The following procedure was applied for determining the incremental information content of dividends conditional upon the knowledge of earnings:
1. The annual change in dividends for company i during year t was regressed on the annual change in earnings for the same company i and year t in order to isolate the regression residual zliDW;., , which is by construction uncorrelated with the annual change in earnings:
!l.DW;., = a;+ r,;liEPS;,, + zliDW;,,
where zliDW;,, = regression residual, i.e. that part of the change in dividends which is not explained by the change in earnings; a;,r,; = regression parameters and all other symbols are as defined before. 2. Different measures for returns are regressed on the change in earnings for company i during financial year t and on the residual term of regression (16).
Return;,,= a;+ r,;liEPS;, 1 + 'Yi;zliDW;,, + E;,,
where the respective returns are P;,, = price return for company i during the week of the announcement; CAR;,, = CAR cumulated from week -2 through + 2 for company i. The residual return is calculated by means of the market model coefficients; XCAR;,, = CAR cumulated from week -2 through +2 for company i. The residual is calculated under the assumption that alpha = 0 and beta = 1; E;,, = random disturbance variable. If dividends contain information which is not provided by earnings, the regression coefficient 'Yt; should be significantly different from zero. A t test is used for determining whether 'Yli is significantly different from zero or not.
The dividends and earnings variables are highly correlated and it is quite plausible to assume that dividends and earnings possess a considerable amount of common explanatory power with respect to share returns, which implies that the explanatory variables might not be mutually exclusive in terms of information value. Therefore the two-stage regression model was reversed and run in the opposite direction.
S.-Afr. Tydskr. Bedryfsl.1987 ,18(4) where all the symbols are as defined before.
If earnings contain information which is not provided by dividends, the regression coefficient "Yi; should be significantly different from zero which is decided on by means of a t test. The procedure for determining the incremental information content of earnings conditional upon the knowledge of dividends is identical to the one described before. 
CAR approach where zfl.EPS;,, = residual regression term, i.e. that part of the change in earnings for company i and financial year t which is not explained by the change in dividends for company i and year t and all other symbols are as defined before. Table 2 lists the characteristics of the portfolios used for the CAR analysis. In order to evaluate the performance of each portfolio the following tests were applied: -significance test for the abnormal returns generated by the different portfolios; -Cox-Stuart (Daniel, 1978: 5~2) 
-Jonckheere-Terpstra (Daniel, 1978: 207) test for detecting significant differences in CAR performance between 'good news' and 'bad news' portfolios. The results reported in panel C and D show a positive abnormal return for both the good news and the bad news portfolio, but the return generated by the good news portfolio over 31 weeks is lower than the return generated by the bad news portfolio over the same period. Figure 2 it can be deduced that the downward CAR-trend in the weeks before the announcement is reversed for both portfolios. This implies that the market anticipates the announcement quite late, but that the market is not sophisticated enough to distinguish between good and bad news. From Figure 3 it is deduced that the market anticipates good news earlier than bad news in the case of the X portfolios ( CA R's are calculated under the assumption that alpha = 0 and beta = 1).
Panel E indicates that the market does not seem to be able to distinguish between good and bad news or is not able to assess good and bad news in the right way. The trend analysis illustrates that the downward trend, existing before the announcement, is either reversed or comes to a halt with the announcement. The market is responding to the announcement, but investors react in the same direction to both good news as well as bad news.
Careful analysis of Figures 2 and 3 shows that there is a significant difference in the CAR patterns between the market model portfolios and the X portfolios. The downward trend for the market model portfolio in the weeks before the announcement indicates that something might have gone wrong in the estimation of the market model parameters.
CAR
The downward picture seems to be consistent with the evidence reported in Dimson (1979) that shares trading on the average very frequently or very infrequently have ordinary least squares estimators asymptotically biased upward for alphas and downward for betas. It may also indicate that the market model is not appropriate for forecasting normal returns on the JSE.
The most striking feature of the response pattern is that the market reacts either positively or negatively to both good and bad news. This implies that the market is not able to distinguish good news from bad news or that the FB model is misspecified or that it is not appropriate for predicting dividend changes in the South African context.
Another alternative is that the market is not responding to the dividend information, but to the underlying earnings information which was simultaneously released.
Naive classification scheme
The results for the naive classification scheme ( all shares) are summarized in Table 4 . The three market model portfolios generate a return which is lower than the market returns. The CAR graph (Figure 4) shows a downward trend in the weeks preceding the Fig&.re 4 CAR graph -all shares -market model -relative dividend changes announcement. Again, the estimated market model coefficients seem to be biased. There is a positive market response in the weeks before the dividend announcement for the good news and the normal news portfolio, while there is a strong negative response to the bad news release. Only the CAR values for portfolio 4.3 are significantly different from zero. The Jonckheere-Terpstra test indicates that there is no significant difference among the returns generated by the market model portfolios. Figure 5 shows that all portfolios do better than the market. The Jonckheere-Terpstra test demonstrates that there is a significant difference among the returns earned by the X portfolios in the sense that the bad news portfolio yields the lowest return and the good news portfolio the highest.
The market responds negatively to the bad news announcements, extremely positively to the good news announcements and positively to the normal dividend changes.
In the particular case of the naive classification scheme it can be concluded that the market is sophisticated enough to distinguish among the different types of dividend information. Table 5 
Classification scheme based on the relationship between relative dividend changes and earnings changes
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( Figure 6 ) yield a return which is lower than the return offered by the market portfolio. Again it is observed that the holder of a bad news portfolio is better off than the holder of a good news portfolio. Both the good news and the bad news announcements are characterized by a downward trend, but in the weeks preceding the announcement there is a slight upward reaction. CAR values are not significant for the bad news portfolio as indicated by panel B in Table 5 .
Both X portfolios yield a positive return (Figure 7) . Panel E indicates that the good news portfolio yields a higher return than the bad news portfolio. The market anticipates the good news announcement earlier than the bad news announcement.
It can be concluded that the results seem to be disturbed by biased market model coefficients. Both portfolios yield either a positive or a negative return depending on the methodology employed for calculating abnormal returns. The positive returns for both bad news portfolios might indicate that the market reacts to 
Two-stage regression approach
For the all shares portfolio it can be concluded that all ' Yi values are significantly different from zero, at least at the significance level of 10% (Table 6 ). This implies that dividends provide information over and above the information provided by earnings. Two out of the three 'Yi values are significantly different from zero, which indicates that earnings provide information incremental to the information provided by dividends.
As both the -y1 and -y2 values are significantly different from zero, it can be concluded that earnings and dividends are surrogates in terms of information value. This implies that South African investors only need dividend or earnings announcements in order to revise their expectations concerning the value of the company. In order to obtain confirmation or to weaken this conclusion, different portfolios, according to the classification schemes discussed above, were analysed.
As can be deduced from Table 6 , the two-stage regression analysis does not clear up the issue as to whether dividends convey important information to the market or not. In most cases however the quality of the second stage regression is very low which makes the results of the analysis at least questionable. It seems that the standard used for measuring returns influences the Significant only at the 0,10 level results. Quite a few times it can be concluded that neither dividend nor earnings announcements convey information to the market or that the channels for communicating information to the market are not appropriate.
Conclusions
This study was undertaken in. order to determine whether dividend announcements convey significant information for the investment public of the JSE. The results obtained from the CAR approach can be summarized as follows.
-In most cases a significant positive reaction was recorded around the announcement week for both the goods news and the bad news portfolios. However, abnormal returns were generally not significantly different from zero. -It seems that the market is not sophisticated enough to distinguish between good and bad news as both portfolios yield either positive or negative returns relative to market returns. In quite a few cases investors holding a bad news portfolio were better off than holders of a good news portfolio. -The response pattern of the market to dividend announcements can be described as 'coincident response' (Stern, 1977: 44) . It implies that the change in share price depends on the release of information. After the announcement share prices rise to their new intrinsic values. According to Stern this pattern may be attributable to insufficient investor sophistication, but it may also be caused by an inappropriate financial superstructure which does not allow an efficient transfer of information from companies to investors. -It was noticed that most abnormal returns were highly significant around week + 7. This might indicate some kind of L.D.R. trading. -The results obtained from this study certainly do not invalidate Knight's results (1983) on the information content of earnings as dividend information is unlikely to be significant enough to confound the interpretation of earnings information. -The results do not invalidate the efficient market hypothesis as traders on dividend information are not able to generate significant returns which are consistently different from market returns. This conclusion is dependent on the models and methodology used in the study. The results are subject to the deficiencies pointed at previously, such as the bias introduced in estimating market model parameters, classification schemes which are unable to separate confounding dividend and earnings information etc .... The two-stage regression analysis was unable to solve the issue of confounding information effects. Further research is needed for refining the methodology of announcement studies in order to be abk to give a conclusive answer to the problem of the information content of dividends.
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